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(57) ABSTRACT 

The invention relates to the organization of network-Wide 
applications to indicate a possible Way by Which future 
requirements of decentralized control systems connected 
together via a network can be implemented simply and 
cost-efficiently With high efficiency. A system and a com 
puter program Which, in order to provide consistent support 
to the organization of a process having at least one process 
ing device for carrying out prede?nable subprocesses, per 
mit subprocess-speci?c process structure information to be 
registered and stored on the basis of the process to be 
organized in such a Way that said information can be used on 
the basis of prede?nable subprocesses or on the basis of a 
respective organization phase. 
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METHOD FOR THE ORGANIZATION OF A 
PROCESS HAVING AT LEAST ONE PROCESSING 
DEVICE FOR CARRYING OUT A PREDEFINABLE 

SUBPROCESS 

CROSS-REFERENCES OF RELATED 
APPLICATIONS 

[0001] Not applicable. 

Statement Regarding Federally Sponsored Research 
or Development 

[0002] Not applicable. 

BACKGROUND OF THE INVENTION 

[0003] The invention relates to a method for the organi 
Zation of a process having at least one processing device for 
carrying out a prede?nable subprocess, and also a system 
and computer program suitable for carrying out the method. 

Technical Field 

[0004] In the course of continuously increasing automa 
tion and increasingly poWerful information technology, 
Work is being carried out in many areas to structure pro 
cesses of a very Wide range of types in an increasingly 
decentraliZed manner. For example, it is assumed that in the 
future the control systems needed for the processes Will be 
designed to be signi?cantly more decentraliZed and/or Will 
be allocated to individual subprocesses than is currently 
possible, technically or on account of an expenditure on 
costs Which to some extent is still high. 

[0005] Although individual control components are 
already being designed in an ever more modular fashion 
noWadays, and often have operating devices Which are 
already associated and With Which netWork-Wide possible 
programming of the control components is achieved, fur 
thermore, to date only inadequate mechanisms have been 
provided to permit or to provide netWork-Wide access to 
variables in particular and/or to ensure netWork-suitable or 
network-integrating project engineering, programming, 
operation and/or documentation. Although many approaches 
and ideas relating to the purely decentral netWork have been 
propagated for some years, in the case of the applications 
and/or developments currently present, these still do not ?nd 
a basis. One reason for this is grounded in particular in the 
fact that substantially all the netWork systems Which are 
present and Which, in particular, are highly focused on 
highly specialiZed requirements of individual sectors come 
close to their performance limit. Consequently, the netWork 
systems used hitherto have to be substantially completely 
reorganiZed in order to be able to provide a stable approach 
to the solution in the short to medium term. 

[0006] In particular in the areas of control systems and/or 
control components, although various different, neW 
approaches are already being pushed forWard, these 
approaches, Which are substantially all currently emerging, 
generally continue to be based on a centralistic approach. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the invention to indicate 
one possible Way in Which coming requirements of decen 
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traliZed control systems connected together via a netWork 
can be implemented simply and cost-ef?ciently With a high 
ef?ciency. 

[0008] The achievement of the object according to the 
invention is characteriZed by a method for the organiZation 
of a process having at least one processing device for 
carrying out prede?nable subprocesses Which comprises the 
folloWing steps: a) registration of subprocess-speci?c pro 
cess structure information as a function of the process to be 
organiZed; b) storage of the process structure information in 
at least one storage device; c) on the basis of prede?nable 
subprocesses, calling up stored process structure informa 
tion; and d) use of the called process structure information 
on the basis of a respective, organiZation phase. The 
achievement of the object according to the invention is 
characteriZed in a system for the organiZation of a process 
according to the invention, comprising at least one process 
ing device for carrying out a prede?nable subprocess; a 
control device assigned to the at least one processing device; 
at least one programmable processor device for at least one 
of identifying and calling subprocess-speci?c process struc 
ture information on the basis of the process to be organiZed; 
and at least one storage device in Which the process structure 
information can be stored; a netWork, Which is designed as 
an interface betWeen the processing device and the storage 
device and the programmable processor devices. The 
achievement of the object of the invention is also charac 
teriZed by a computer program for carrying out a method 
according to the invention, Which comprises a program unit 
for the identi?cation, storage and/or calling of a subprocess 
and an item of the process structure information that can be 
allocated to a processing device provided for execution, 
and/or for the supply of selected process structure informa 
tion to the respectively associated processing devices. 

[0009] According to the invention, provision is therefore 
made to organiZe a process having at least one processing 
device concerned With carrying out a prede?nable subpro 
cess, ?rst of all to register subprocess-speci?c process 
structure information on the basis of the process to be 
organiZed and to store it in a storage device in such a Way 
that, on the basis of selected subprocesses, the stored, 
appropriate process structure information can be called up 
for use on the basis of a respective organiZation phase. 

[0010] What is advantageous in this case is in particular 
the fact that, substantially irrespective of the respective 
organiZation phase, that is to say substantially irrespective of 
Whether this is the planning, compilation or operating phase, 
there is free accessibility to any subprocess-speci?c process 
structure. In other Words, according to the method of the 
invention, the process structure information can noW for the 
?rst time be called up and processed, displayed and/or used 
for the direct operation of the corresponding processing 
device autonomously and/or in combination, for example on 
the basis of interlinked subprocesses, depending on the 
organiZation phase. 

[0011] Consequently, the solution of the invention is based 
on the idea that the processing devices for carrying out 
subprocesses themselves form the core elements of a respec 
tive process, and are the bearers of a subprocess-speci?c 
function substantially independent of the system structure 
used to carry out the method. Registering the respective 
subprocess-speci?c process structure information, based on 
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this approach, as a result of Which individual allocation to 
substantially each individual processing device in?uencing 
the process is ensured, is consequently consistently sup 
ported, that is to say, in each phase, a central structure as far 
as a decentrally constructed structure of the process to be 
organiZed. 
[0012] In particular in order to ensure unambiguous cor 
respondence betWeen the individual process structure infor 
mation and the associated subprocesses, including the pro 
cessing devices provided to carry them out, the registration 
of the process structure information includes, in a preferred 
re?nement, registering subprocesses Which have a relation 
ship With one another, such as the interlinking of individual 
items of process structure information With regard to asso 
ciated and/or mutually dependent subprocess sections, reg 
istering physical characteristics, such as the function, activ 
ity and/or task of the processing device and/or its 
classi?cation Within the process and/or registering logical 
characteristics, for example in the form of processing 
device-speci?c characteristics, in particular Whether this is a 
sensor and/or actuator device, Which variables or parameters 
have to be read in or output and/or system-speci?c param 
eters, such as the time behavior Within the process to be 
carried out, all the aforementioned structure elements expe 
diently being identi?ed While taking into account respective 
application-based safety aspects. 

[0013] In an advantageous re?nement, provision is made 
to supply the process structure information to a control 
device associated With the processing device that is to carry 
out the corresponding subprocess. Such a control device can 
be included by the processing device itself, With the use of 
mechatronics, or can be associated With the processing 
device as an additional element. As a result of the incorpo 
ration of the processing device itself, if appropriate via the 
control element additionally associated With the processing 
device, into the total control concept, decentraliZed control 
of the process to be organiZed is substantially supported, and 
higher-order control is ultimately no longer needed. By this 
means, a process to be organiZed can be expanded and/or 
changed in a ?exible Way, that is to say in particular in a 
modular Way, simply and in an application-speci?c manner 
by means of individual subprocesses or by the processing 
devices that are to carry out the individual subprocesses. A 
higher-order control system no longer needs primarily or at 
every time, by means of a complex total control program to 
be implemented, to have knowledge about each subprocess 
or each processor device to carry it out, since substantially 
every subprocess can be controlled decentrally via the 
control device associated With the processor device to carry 
it out. 

[0014] In a practical re?nement, provision is further pref 
erably made, betWeen the storage device for storing the 
individual items of process structure information and the 
processor devices that are to carry out the individual sub 
processes, to provide, as interface, a netWork in such a Way 
that it advantageously appropriately organiZes the substan 
tially complete transport of the individual process structure 
information and the data contained therein, Which permits 
further-reaching decentraliZation of the process and/or sys 
tem structure including the physical structure of an overall 
plant in Which the process has to be organiZed. In this case, 
it is additionally advantageous that, depending on the pro 
cess and or application area, an appropriately suitable net 
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Work including its access mechanisms can be adapted freely 
and/or can be connected to further netWorks, as is already 
currently implemented, for example in the case of an Intra 
net and/or Internet. 

[0015] For the purpose of optimiZing in particular the data 
transport and the substantially automated distribution of 
items of process structure information that are called up, in 
a practical development the invention further provides for a 
freely con?gurable bus system for the data transport to be 
organiZed. 
[0016] In order to ensure access to selected process struc 
ture information substantially for each organiZation phase, 
provision is further made for this information to be capable 
of being called up at selected user platforms. Depending on 
the user-dependent further use of this information, the user 
platforms in this case can be of purely passive design, in 
order for example to support pure visualiZation and/or can 
be constructed as interactive user platforms Which, in a 
user-speci?c or personnel-speci?c manner, support further 
processing of the information, for example programming or 
maintenance of individual subprocesses. By this means, 
substantially all those involved in the process, irrespective 
of the respective real physical conditions of the process to be 
organiZed, can recogniZe their respective speci?c part sig 
ni?cantly more simply, can organiZe better and/or adapt 
appropriately to their requirements, and also take appropri 
ate action in their respective tasks. 

[0017] A system according to the invention and suitable 
for such organiZation of a process to this end comprises at 
least one processing device and one control device associ 
ated With the processing device, a programmable processor 
device for identifying and/or accessing subprocess-speci?c 
process structure information, at least one storage device and 
a netWork designed as an interface betWeen these devices. 

[0018] In an advantageous development, provision is fur 
ther made for a processing device designed as an actuator 
additionally to contain a sensor device, Which observes the 
functioning of the actuator in the process and, as a result, the 
documentation, visualiZation, diagnosis and/or, by using the 
data obtained, simulation of selectable subprocesses can be 
carried out. 

[0019] In a practical re?nement, the invention further 
provides for the individual items of process structure infor 
mation to be capable of being registered and stored under an 
identi?cation code Within the netWork, parameteriZed in 
accordance With the time response of the process that is to 
be carried out, for the purpose of being called up individu 
ally and/or distributed automatically to the respective pro 
cessing devices that are to carry out the individual subpro 
cesses. 

[0020] Furthermore, in particular, for reasons of costs, the 
invention provides re?nements in Which the control devices 
associated With the individual processing devices, instead of 
intelligent processing devices, are provided as additional 
control elements, since substantially, on account of the 
processor poWers Which are conventionally already present, 
the proportion of the cost Which is required as a result can 
be estimated as being signi?cantly loWer as compared With 
an intelligent processing device. 

[0021] If the netWork organiZing the data transport com 
prises a freely con?gurable bus, it is thus ensured that, 
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depending on the ?eld of application or process-speci?c 
tasks, a correspondingly suitable synchronization and 
project engineering functionality can be achieved. 

[0022] A corresponding application program or computer 
program according to the invention comprises in particular 
a programming unit for the identi?cation, storage and/or 
calling of process structure information and/or for the in 
particular automatic supply of process structure information 
to the corresponding processing devices and/or to the 
respectively associated control devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The invention Will be described in detail beloW 
using an exemplary netWork-Wide application, With refer 
ence to the appended draWings, in Which: 

[0024] FIG. 1 shoWs a very simpli?ed basic sketch of an 
exemplary embodiment according to the invention of the 
organiZation of a process Within a netWork-Wide system, and 

[0025] FIG. 2 shoWs a simpli?ed block diagram relating 
to the distribution of various items of process structure 
information de?ned Within application programs to the 
respective processing devices that are to carry out the 
corresponding subprocess. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] In the folloWing text, reference Will be made ?rstly 
to FIG. 1, Which shoWs a system having a large number of 
process components 2a to 2i interconnected via a netWork 1 
for carrying out an overall process 3 comprising a number of 
subprocesses 3b to 36. Each of the process components 2a 
to 26 comprises processing devices appropriately adapted to 
carry out subprocesses allocated to them, of Which, by Way 
of example, an actuator 4 and a sensor 5 are illustrated as 
separated blocks. 

[0027] The organiZation principle according to the inven 
tion then assumes, counter to the previous approaches, that 
the actuator and sensor elements 4 and 5 respectively 
integrated into the system are to be incorporated into the 
overall control concept of the process 3 to be organiZed. 

[0028] Thus, the sensor element 5 on the one hand 
assumes an increasingly more Weighty cost factor, in par 
ticular during the planning and/or calculation of a system, 
Which is substantially caused by the ever-increasing require 
ment for information. On the other hand, such a sensor 
element 5, because of the continuously developing technolo 
gies, in?uences to a sharply increasing extent Weighty 
identi?cation factors of current and future machine plants 
and systems, in particular in relation to their quantity, 
?exibility, quality and/or safety characteristics. 

[0029] HoWever, an actuator, given the reference number 
4 by Way of example in FIG. 1, also forms the actual core 
element of each system, since it is de?ned by its speci?c 
function in the process, such as the execution of a speci?c 
subprocess, in Which it is generally observed or monitored, 
by its conventionally loWer number of sensor elements used 
by comparison and usually by its mode of operation, for 
example as a circuit breaker for actuators including other 
media based, for example, on pneumatics, hydraulics and/or 
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heat, and/or as a movement controller for example for 
regulated or nonregulated drives for guidance or feedback or 
positioning. 

[0030] According to the invention, the actuator 4 therefore 
forms the starting point of the process organiZation, Which 
means that irrespective of the netWork structure, the project 
engineering and documentation of a process begins With the 
actuators. For this purpose, With reference to FIG. 1, ?rst of 
all systematic structuring of each individual subprocess for 
Which an actuator 4 is provided has to be performed. Such 
systematic structuring 6 in accordance With the present 
exemplary embodiment comprises in particular analyZing 
the process, including the description of the respective 
subprocess, control functions to be carried out in each case, 
application-speci?c documentation and also suitable visual 
iZation parameters and, if necessary, parameters for the 
purpose of simulation by means of a model, also taking into 
account netWork-speci?c behavior, in particular With regard 
to the time response and diagnostic characteristics. Such 
items of process structure information 6, also registered in a 
practical application in particular from the point of vieW of 
systematic safety, are subsequently parameteriZed in order to 
drive corresponding processing devices needed for this 
purpose and are de?ned in individual application programs. 
The individual items of subprocess-speci?c information 6 
are therefore unambiguously described via the process 
sequence, interlinking of associated part steps substantially 
being carried out, for example in that according to FIG. 1 
subprocess 3c as to be carried out after subprocess 3b has 
been carried out and/or, based on this, has to be carried out 
before subprocess 3a' is carried out, in addition via a physical 
allocation, for example in that the process component 2d 
provided to carry out subprocess 36 in the netWork is 
incorporated betWeen the process components 2c and 2e, 
and also via a logical allocation, for example Whether and 
hoW the actuator 4 and/or the sensor 5 is addressed, What 
variables have to be read in or output for this purpose and 
also corresponding netWork-speci?c parameters, such as in 
particular the time response. 

[0031] Using this unambiguous description based on the 
individual structural elements of substantially every indi 
vidual subprocess, autonomous processing of each indi 
vidual item of process structure information 6 is conse 
quently ensured during each organiZation phase, that is to 
say substantially beginning With the planning via the com 
pilation and project engineering, including the parameter 
iZation required for this, programming and simulation as far 
as the operation of the overall process 3, but also in 
combination, as a result of Which a system structure Which 
is central up to a purely decentrally constructed system 
structure is consistently supported. 

[0032] These items of process structure information 6 are 
stored such that they can be called up at any time via system 
and/or netWork-speci?c identi?cation codes, the actions of 
calling up and automatically distributing them to the respec 
tive process components 2a to 2i during process operation, 
as described in more detail beloW, being carried out auto 
matically, in particular via the linking data contained in the 
individual items of process structure information 6. 

[0033] Because of the distribution of this parameteriZed 
structural information 6 to the respective processing devices, 
the actuator 4 or the sensor 5 is consequently equipped With 
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its oWn intelligence, so that a higher-order control system 
acts substantially super?uously. 

[0034] It should be mentioned at this point that, depending 
on the eXtent to Which, for example, the actuator 4 is 
designed With its oWn intelligence, for the case in Which 
interlinking of a number of items of information is needed, 
a corresponding application program containing these items 
of information is loaded directly into its oWn, integrated 
control unit, or into a control unit additionally speci?cally 
allocated to this actuator, such as a further actuator or a 
concentrator. 

[0035] An eXample of such loading and automatic distri 
bution of appropriate programs 8, 9 is shoWn in FIG. 2. In 
this case, a freely con?gurable bus 7 provides the input/ 
output interface for the individual processing devices, 
according to FIG. 2 a ?rst actuator With tWo sensors 5a and 
5b assigned to it and a second actuator 4b With tWo sensors 
5c and 5d assigned to the latter. In order to carry out the 
respective subprocesses allocated to the actuator 4a and the 
actuator 4b, respectively, the respective application pro 
grams 8 and 9 to be called up and loaded contain corre 
sponding information 8a, 9a for the inputs and/or outputs of 
the sensors 5a, 5b, and 5c, 5d allocated to the respective 
actuator 4a and 4b, the parameteriZed function sequences 
and activity sequences 8b, 9b necessary to carry out the 
subprocess and also the appropriate physical and/or logic 
allocations 8c, 9c needed for the automatic distribution With 
regard to the actuator 4a and 4b. The netWork or the bus 7 
in the case of FIG. 2 in this case organiZes substantially only 
the transport of this process structure information 6 and, 
With appropriately suitable or application-speci?c tools, 
hardWare and softWare mechanisms and/or organiZation 
rules for the real operation, ensures the fundamental syn 
chroniZation and project engineering functionality. 

[0036] If a neW subprocess or one to be replaced is 
incorporated, for eXample the subprocess 3b according to 
FIG. 1, or the process components 2c correspondingly 
provided for this purpose and having the actuator and sensor 
device 4 and 5, these merely have to be connected to the 
netWork and the corresponding, above-described process 
structure information 6 has to be loaded, via the bus 7, into 
the control unit of the actuator 4 and/or into the control unit 
associated With it, in order for eXample to carry out the 
neWly inserted subprocess 36. On the basis of the control 
intelligence Which, as already eXplained above, is noW of 
decentraliZed design as a result of the invention, Which 
makes a higher-order intelligence or overall control of the 
system or of the process substantially super?uous, the inven 
tion supports netWork-Wide applications and also those 
going beyond the netWork even for purely decentraliZed 
system structures, substantially during every organiZation 
phase. 

[0037] Because of the systematic structuring of the indi 
vidual functions or activities to be carried out, it is further 
more true that substantially every person involved in the 
process, that is to say from the process engineer to the 
operating and maintenance personnel, is in a position, via 
appropriate user platforms connected to the netWork, to 
recogniZe his speci?c part more simply, to organiZe it better 
and to continue to process or adapt it in accordance With the 
respective requirements. As a result of the bundling and 
concentration of the process and system information onto 
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the respective processing devices in?uencing the overall 
process, the invention thus supports the process organiZation 
during every phase and substantially irrespective of Whether 
the softWare and hardWare used, including the machines and 
plant used, are structured centrally, decentrally or in miXed 
form. 

What is claimed is: 
1. A method for the organiZation of a process having at 

least one processing device for carrying out prede?nable 
subprocesses, Which comprises the folloWing steps: 

a) registration of subprocess-speci?c process structure 
information as a function of the process to be orga 

niZed, 
b) storage of the process structure information in at least 

one storage device, 

c) on the basis of prede?nable subprocesses, calling up 
stored process structure information, 

d) use of the called process structure information on the 
basis of a respective, organiZation phase. 

2. The method as claimed in claim 1, Which further 
comprises the step a) including at least one of the registra 
tion of associated subprocesses and of physical and logic 
states of the processing device that is to carry out the speci?c 
subprocess. 

3. The method as claimed in claim 1, Which further 
comprises step d) including the supply, to a control device 
associated With the processing device that is to carry out the 
corresponding subprocess, in order to control the processing 
device. 

4. The method as claimed in claim 3, Wherein the steps c) 
or d) are carried out by a netWork that functions as an 
interface betWeen the storage device and the processing 
device. 

5. The method as claimed in claim 1, Wherein steps c) and 
d) are carried out by using a freely con?gurable bus system. 

6. The method as claimed in claim 1, Wherein, further, 
under step d) selectable process structure information is 
provided to a user platform for user-dependent further use. 

7. A system for the organiZation of a process, in accor 
dance With a method as claimed in claim 1, comprising: 

at least one processing device for carrying out a prede?n 
able subprocess, 

a control device assigned to the at least one processing 

device, 
at least one programmable processor device for identify 

ing or calling subprocess-speci?c process structure 
information on the basis of the process to be organiZed, 

at least one storage device in Which the process structure 
information can be stored, 

a netWork, Which is designed as an interface betWeen the 
processing device, the storage device and the program 
mable processor devices. 

8. The system as claimed in claim 7, Wherein the pro 
cessing device comprises an actuator, With Which a sensor 
device is associated. 

9. The system as claimed in claim 7, Wherein the linking 
of a processing device is carried out automatically as a 
response to a called item of process structure information 
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and corresponding loading of the respective process struc 
ture information into a control device associated With the 
processing device. 

10. The system as claimed in claim 9, Wherein the control 
device is part of the processor device. 

11. The system as claimed in claim 9, Wherein the 
processor device is assigned an additional control device. 

12. The system as claimed in claim 7, Wherein the 
netWork comprises a freely con?gurable bus. 

13. The system as claimed in claim 7, Wherein the process 
structure information is registered, stored and called under 
an identi?cation code. 

14. The system as claimed in claim 7, Wherein the system 
has a decentraliZed structure. 

15. The system as claimed in claim 7, Wherein the at least 
one processor device is connected to at least one user 

platform for user-speci?c processing of selectable process 
structure information. 

16. A computer program for carrying out a method as 
claimed in claim 1, Which comprises a program unit for the 
identi?cation, storage or calling of a subprocess, and 

an item of process structure information that can be 
allocated to a processing device provided for execution 
or for the supply of selected process structure informa 
tion to the respectively associated processing devices. 
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17. Acomputer program for a system as claimed in claim 
7, Which comprises a program unit for the identi?cation, 
storage or calling of a subprocess, and 

an item of process structure information that can be 
allocated to a processing device provided for execution, 
and 

for the supply of selected process structure information to 
the respectively associated processing devices. 

18. The computer program as claimed in claim 16, further 
comprising supplying selected process structure informa 
tion, in particular as a response to structural elements 
contained Within the process structure information. 

19. The method as claimed in claim 1, Wherein the 
organiZation phase of step d) comprises a selectable orga 
niZation phase. 

20. The method as claimed in claim 1, Wherein the supply 
of step d) comprises an automatic supply. 

21. The system as claimed in claim 12, Wherein the bus 
has at least one interference for the connection of a con 

necting netWork. 


